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ABSTRACT 

PURPOSE: To enable high density multi -element constitution capable of 
forming a minute size dot having a stable ink dot diameter, by forming 
bubbles by a heat generating element and flying small ink droplets from the 
ink layer of at least a small aperture by bubble pressure. 

CONSTITUTION: A perforated plate 12 comprising a metal such as nickel or 
stainless steel having small apertures 3 each of which has a diameter 
smaller than that of the heat generator 11, on the heat generator and an 
ink introducing plate 15 as a flow passage forming part having large 
apertures 16 is arranged on the perforated plate 12 through a minute gap 14 
of about 20-40. mu.m. By heating the heat generator 11 by applying signal 
voltage to the heat generator 11, the bubles generated on the surface of 
the neat generator 11 are expanded and grown in such a state that the 
enlargement of said bubbles to the radius direction thereof is inhibited by 
the small apertures 13. As a result, the ink layer 18 in each small 
aperture 13 is upwardly extruded and flown as a small ink droplet 17 
inclusive of the thin ink layer 18 having covered the upper part of the 
small aperture 13 and the gas forming the bubbles is discharged to the open 
air simultaneously with the flying-out of the small ink droplet 17. By this 
method, the ink is again supplied to the part of the small aperture 13 
having flown the small ink droplet 17 from all directions through the 
minute gap 14 to form the ink layer 18 and the set state of the next 
operation is completed. 



Page 1 



®B*lS**t*JT(JP) © 4* WF m IB M 

© & M ft & & (a) 0361 -249768 

©Int.Cl.* MUUC^ ffrt^aS-t ®^§fl Pg*P61^(l986)llf!6B 

B 41 J 3/04 1 0 3 7513-2C 

gggg ^5t^ & B JO& 1 (£9 JO 

©1$ II PS60- 93202 

©iti SB 0360(1985) 4/I30B 

@56 58 » B ill IE «& HDK»«cSIE:*^S2Ta43S2-t *'J^/^**HR 
©ffi A *Uy^**n3W* 3BKfU«SIZ«-5rS2Ta43S2-?- 



1. 56 §9 <D * «s 

< x ? y K E*K I* 

- //KO*»^J IG * f "C -f y ^M»«r^0tfPlfflJ 
**-f>'*^~:/hE«smfc:*^T. Wa^ffi 

'hH □ O-tt tC.S&Jfc* * tERt * t -fc 

C © 56 W t* • JK t* © * x * * «j <fc L T flt 88 S 
■ft . EOii^fttJ^XEfttfl W X/uif 



L ft VM ~y 9 * ~ ' ' y E ft & flt »C 06 -f * o 
*«£tt**$f Ofcjfcf* * -f ^ £. ffitt ? -ft. E«f5 

y;«*^RLtfH«!5*, E * « J: * 5 -ft 

^PjitttWaffiKO^/Pf-X^Eft^y K * BE 

•(£ 3fe . * -f v 9 * ~v h E ft « « <0 — 

U-C*t. tfl *. I* « M « 5 8-3 6 4 6 5 ^ ^ « K 

» <B © ift « K £ 05B»-T«)«fct«: 102^7i/-tt 
te8&fr«bKTV.**o 103|tt'J7O«it,'*'J 

F?«fiZSK-C^?> 0 :£ Jb * ; 0 S3 # 106 36 * 



- J — 



—421 — 



- 2 - 



8861-249768(2) 



< x « 103 <D ¥ ® ffl 105 fc # EE & 108 & ft* GZ 

-C, 5Bm« tt 102 JC EflHf ^ 91 fin S * * - 
CMC8Lti^< ^ O 9Ht ffi # *'» flHfc L t 
7 109 56 £ -f & • 109 ^Kftt5t . 

^OB^3«E7Jt?ffi^ai08tDWE^*iO. * <0 

K2j*cxo-c*-y 7* * a 104 a* e> -f x ^ * no 

fx^E««Jtfctt*LTE*tf?T*>*-*o - ^ -C 

«T *E "C *> »> . *fc:56*k(*<De6«lX*£<-C4>, 
t.* ^ * /i. * - *: 36 £ & £ h * * ^/u^* 

^ E » ~* *> K<D5£#di£J&ft4><0*C*>&. 

C 36 93 * J* * L X 5 fc "T * W tt A J 

# * <0 a* i>» *> 'f s 9 * =- V ► E « S 

« K: to -c n . — o©**JHftfctt«e>Hfc' x 

— 3 — 

2 fcgERL. $6***2%rt*}#*r* 
x 5 K * <fi i oJbfc'hBSa 3**rbfcHla*a«& 
#4*Rtt*i:#fc'f y;iftBt«Et4a^ + 
y :/ s * tf- l t * B3 □ 6 tWLfcftBSatWW 
7 U XI' *o 

C ftffl ) 

cORt-CU. »*ft2fc;0n*-t*£i:K:j:o 
# ~ * /u - * < y^ffl^K:X«iU. * 03 ?L « 
C 5? ttW ) 

JWT, :0*«0-J!»«tHllilCi^^XK 
W T * o R2Ca(A))C^^t. if * * , *t * i ? 9 

^-e?Btt2Hfc3:#«ffiioo«ffiictxift«k:x r, 

fc*^**atttt«0$ftf*ftll**E*3K-C 
± E ft * ft 1 1 O _h K tt: 96 m ft 1 1 -C 

fx*K!n»K«i2^E8*$HXv*i. J: E M a 
ffi*fii20J*3»i*taai30C]«£:B8i*-r** ; - £ 



jDl%»«<t-r *#**ifeC, WWflEK***E 

i . «• E « * -f :/***JBRLT*W£ 
^4/i*<Oty 7>f * K a 104 V » T ^ * 
c © * y -7< xwa 104 *w i/?*<Dj*tt>"e**ih 
jhf; 1 ), *> * vm* y -7<xraQ io4ifC^ett 

* • E««J:K^ESK*KyhO 
/^'OX t Ji^ftEt-, JL •o -f y 9 <n * « <fc * l 
n o % n it • ft * © -s 9 ► e « ss « K 

*rW?»J:EMHA«:»l»"r*ni«6rx3KfctOt?. 

«tttf£j&"oa<** n ^ c k < < k <i «m * *c 

U , fi. O -f y 9 K y h ft * ; £ U t to 0 , ft 4* ft 

* -f s 9 *~-y hE»ait«ttt6:tH« 

- 4 — 

-P5<hraai30aSltflB*-y-f X © 1/2 - 1/3S 
K 0 t L < „ n *. ^ 1 * y S o 8 K y y © Hi X 
W« fcifflffi U f.i*a-frVC 1*40-60 5 ^ xfiSOM 

J:EKa»GZ«12<O_hlCW:20-40« ^ * © 1 
« 4>/x y ^ 14 * fl- L X^MQ i64r^UfcffllB 

ffi8&8 t L T ©-f y 9 i»A«15^E» SKt^ 
So -fcEf x^*A«15»t. iyr/u^xrxu- 

^ p x©flCOff$%i0«t-r*. ft: to. 60 f 
— ^.^Maieoaait^fv^jJIA^is^ffiff 

fx^-«fc>C * ? t". WJjLH'hP8Ql30ft«>U6- 2 



- 5 — 



—422 



— 6 — 



?*raB2Gl-2497G8(3) 



ii*floil* T * « *c x o , *6 * * n o # ffi Ic 

« 4 u re ^ / /mi ^ ea a 1 3 ic x o t , toi(ifi3 
isj^^iis^'ireHihsnAittiatMftSfi. a « -r * • 

<t O *£ * % 'h 68 Q 1 3 « O -f x*flM8*J::EK:*P 
LWU. *M a J: © *r « o -C Wc i* *f 

£ <0 X 5 KUt-f x ^ <h ffi 1 7 « » 3 {*§ 

»^0i2^e)«»?^. « 2 ® (a) <o x 5 it * y p 

tt/ii8*/gfll L, KO^KOt ; h B 5£ T T 

— 7 — 

MH«^l^«ftLtO, *fi5ftfl<e>8K:X*«Afc 
* 5 SC it T 6 <0 tK ft « <t £ C fc 4 K & -c *> 

Bt£*t*>r x ^ * « o * # s rt ft -r * * *c < « 

&Tt m *t . ^ /u O ^ a . It* 3ft te X o t fir » $ 

*, * /M'KgjHt^t, -r x * /j> m & m & 

* . ±B*«5WK:X6*4>»*;fc«flm-f x 
*Ot>fcOt*ffoaiLfc5*^*f x ^ * « <D ft *B *7 



©■C«*OX 5 iCSUUfc-f x^<D«< — fflJ J bW 
m w * * *u a a* *> * o 
ft * . &jfcttKx**BSao — *o*JiL»* % ffi 

r & # ffi T * * n ffl e sc m a* fc . 

- 8 - 

RKB^i o * £ * * x a, + 7t 

y 7< x/)i#«Lfx^lfci)6. 5£*<OZ X /u 
* y -7 -r xiJA^tti:Hiatt^i,ot, a a « * 
P>^^S.iti^ x * ^K»tti^lK4*KlO 

o< x * © <t * et « u tc *> , imr# 

% *T T * ✓ ^/H»ty 7 xaOR,tOiOi» 
■e * ft <. o -f y^oiftit^ty 

Xox< y^^fttf «]5Nlt. C <9 J* to & * 
«Lttjii?htLi5. »h SB a © Ml flff l* % m jR 



—423— 



- I 0 — 



»HB3G1-2497G8(4) 



* „ ft ^ffet4o*r*****«Mi 
HDO^fli^ftAt6feinK:(ltt # « * 

t^^bS«fcrtB<31 0 1* » Kit S <b fx 
Ji B * 86 W <0 #J <D <B Sfcl* . E » • < 0fiL»flE 

tcMttLtffljjfcUtLi <5 P> ^ ^ >u ^ * *3 IK tt 

* » ft* * E « • < 0fiL«R*f *6KBLt 

- 1 i _ 

ffi 1^ * T 4> o T: *> *> o 

«3ca(A)tt, jft*$6»f*o«rx56»* : ? L 7i'- 

-C. ffi«20± K$6*,f* 21* , 21b &n JR#tt 

- K til fx £ It B ^ * -f ) PI Si <B)H „ N a ^ a fi* # 
22 t?. J:EttftO$6AfcH;21*, 21 b K » L 

ft <Q 'h B9 □ 23* , 23b lb* ^ K S lx t* eu 
tft-fc*. |Si!a(C)H:fltW^ffiffli«'24X-, C O 8* 

24 4> J; E ft O * 63 □ 23a , 23b K*JJE2-£. 

L *> 'h S3 a 23a , 23b ~~ X n * £ /x ft * W "* 
* tt ft O;*: a 25* . 25b ^ISW^Kt^io 

sex brum 3E<D)<o*n£t*ftoea*^*if-r& 

COX ^UtUffifi^rt-^JR^^y K 1 9 I* 

o * *r he -c *> 6 o 

W*l*ift *55J*fitt* 21* , 21b-- »*tf*E 
400DPI eSCOBB* «K OS* *f* 6*l*ffi*-C 



35«:JiC5?«iWo«st»t»^ft k y h o a ft* « 
£ fx A w: *> * o fftoft^^it«i«<0E» 

O^frSlt'hEici&a'CH** ^ 5 < ^ » W 
0> K * * K * >f y^«K:XOX^S$K. * ft O 
V y h*fiiEZl-**#K:i*R!aj&ffi85«-o<gfffc 

s**<-r**Kxot. a * >r * * ft ft* * kj 

□ <D ft PI CSRKtSlrtBIUItft^o-^ 0 
T'hWSaftl*fc3fe«>*- 'J 7 * * + ' X * ° 2 

ttia^t? 5o *fc.5HajBja©tt****x£>« 

- 12 - 

I* V.** * fc* 'J>B3 a 23* , 23b Oft It 400 

DPIfiflE<DB*«K*e«SK*t*fc30 * * f xKr 

a ^ t?, hi □»ec»»22<o«»^2o-3o 

; 7 p i/§K. 'h 53 a 23* . 23b E^fyf 

ft» 60 — ?0i ^ p yfiliftft* 1 . c o8K o*S8 
aoigati^i'^ h p -7 — 5 ^ {T ^ ^ y f- y if 

*niK:xox + »icBrti'Cfc*o «ti»»a«5«'24 
S ft bt t* *> * ft* * BaoEW^f^^fio-TOi 

* p y»C«L t, Raft ftU5 - 60 I ^ p ^ 8 ft -c 
*> d „ ««i*flE*t?*>&ft*Wnfti.faieffiK:Re 

LX5tl»»tfx^. 

ir«J!Lf: tot. fit K ^ K ® »26 1 O <0 m * 
v.-^ U y h « <D R3 □ 27 % Sc U , HeO'hWD 
23* . 23b »— ^^aft^Mn27-CWlEt6»te 
X0. fflttftAft^fitt-C^Slit fxfi. 

KSBft. « 4 B O Iffift Kl D27 K»D *_ X . 

J! k: ft ^ ^« *_ t o 

21* , 21b -- OR?O35fii]fcteX-r*:50J*>tt 



-13- 



—424 



-14- 



?$B3B3G1-2497G8(5) 



«KERLfc tOTJfcS. 

Rt 6 E (A) - (D) It *- X y k O «• ft ffi » * 

SD*>(A)t*jft*Jfe*fi«;tt T St ft ft ft 30 

.hICKfelgftft 31* , 3lb, 31c, ~~ fc? Attic 
K»L, $6ft*Stft*31a, 31b. 3le, «— 0*fl 
V^iitS32-Cff«UtV^. 33a B 33b, 33c, 
lift ft ft ft ft Sic , 31b,-*-- 4>fba Gtff -C 
ft * • 

(B)tt. *f A* Sixfcfcftfcla* 31a , 31b, 

31 e, K *t!5 U X » \f h fx. fC'hM D 35a . 35b , 

35c. ~— * m-r z n n mm. » »34-c*> & „ 

(q It % =p A t* K R lb *l 'h M a 35a , 35b , 

35c, VCtt f5 U X ft ft O^M O 37a , 37b , 37c, 

— % 3* O fc: ft 19 JBffi ft #36-0 *> * o 

— ] 5 — 

t^K$titi»5 * 58 □ 6 ft 81 L fc *f v * 

-r * :^4fcjt«-r*a»e>, t>£ooa*%o 

t o o< v^ft-C^a-rfcJffl-frlClt-tOlftX** 
*: £ < * ffco-CEftftOIKH*. * x^o^ttK: 

C *t ft O * f* « ffc L O h Oft ^» ft *>» < 

ftOSC ft It tr^^L^o CHJCWLt 

r> i: O O SB * # ft ft O * -f ^«*ft<frLt:f**> 
* -f ^fiftOfy h&XftOl&Slft 
ttAiOXt <ftftft^t «Ot, K y h O ft ft 

&&itL x *>z> to<om*(0*:* o & it 

«8 0ltgi*#<&k:l2.ttO*:$6ft«:5Oa , 50 b, 
* T I'-t^lCEJafcl *_ K -? x ^ a * 

11 ^ - K E t L t W □ 51a, 51b, 51c, *r 

^KLfcRajBffift#52***a#.«:***tX 156 



(D)tt, (QO^M O 37a , 37b. — •KXitHflft 
l« x U ? t K *> * ft O 38* , 38b 4r 2$Wf?>a 
15 M EE ffiJ 36-C $> & . 

Jb c(A)(B)(o fci^ it (a)(b)(dj *fi-fr-frTH*»oe 

(E)(F)T:*> 0 . CKP>^y Kt, MEStXfiflJtra* 
ft ft /&ffi SB 36fc. ft D ft K ft If 34fc Oft KK v- *M 

a 35a , 35b. IC < x <7 jfc * if iff -f * *> O ft 

il>ft^*:/7'%JBffiL-E*>*Ctlt55 fCU 

01 7 H (A)(B) It % 100e«***fllBZT*fc*C> 

o* w a * ft» oft # * -oft a u *t % o x-, ft *_ 

It, 1 ft OSBftfiftf* 4QJC S* L „ 5 0 0>hKla 

41c- t , 41*-» , 41«_, VlfitUXE»L 

t OT?*> * • 

•toiU«*fftt; ft A_l**ft* 40c *an 
fintauic lotPJBKBUcvt j: 5 ic ft ft * 40c 

te«EUfcSOO^WD4!c-i, 41c~i- - P> 

y;flt42i, 42b & ft ft T * e 

-tE 5 □ 41e_i , 4 1c-i , It » ft L 

- J fi - 

ft f* 50a , 50b, fcK!aJgJKro#52<0{ttfit88ifc 

i ; fHt 4> « if PI - ft <0 * ft □ ** % ft ft 50a ,50b, 
- - £: fct ffij T * . *eflafc»ftf*0<£ft<fr.**r 
4r^<ft«U-CE»-vy F*m&Xbm&X'$Z>» 
cox 5 O'tooftjR^oft^K'yhOEyj 
'iraclk^-tfiftJCXO'C, fti^iB^^j^ftOft 
K*ff< U«5aftOftflti:Tlf-CE»<0|2ttft*r 

WD^a»»^^'MiaQ<o«ffi^, ftft^aft«- 
— ut69t*ji>o-c, r--<~*B»ih-r«>*c»t 

ft 9 0 (A)(B) It. T--<t*OftD*WLrt:WaJi* 
ftft^fiKft«-63 0fi^^ttlB^r^-f t 
o-e. (A)it5sft (teoft >c ft a ft ox * fc*M o 62 
1 Srft6Ma^ffiBI^6J'kERUtW4:*t <>0 
t* % (B)|t 56 ft ^60« *C M □ ft O'h 5 VwjxGIJ a 62 V 



-17 — 



—425— 



- 18 - 



0361-249768(6) 



/h « It 1> i /h S * tc ft: 6 « Rl ^ 5 » * *t K *J L 

x 7 <>» «f» /C/ *c ft: ^ ^ * y^'hf»*^ffit2>i>o , C 
*> * * e> . ** *8 f * f 

A I* /X O o 

X BB All 724: R fc fc <o -eJb i o a-fe. 
a»»70tiB8 a teffitt W73 t<DMfc«itf«io< 

M a 71 o F3 fit » < /x o • *miS x *> * v 
^ -f v.- J: If h H'hM a 75 ± BB K» I* 4 s 9 & M 

- 19 - 

- 4: m U t v.- * o 
-HZ* ^ ? #89 C <OflRlft»e89^ e> 

^A'^PjH. f&f*<OSSLfcffi*>-CA*Jft:!E*# 
-C* • L***-fa"H****fe ^ Bit 
■Ct6fiitU*tM y^^if I- K * 3S * * 

4. H fla Offl* ft: lft * 

« 1 IS I* . C05SWO«,t4:tt«t4't*<OH. 



ft:^*ffi«ia«72 4rKlt-C*J<«iK:X')>f ^^tt 
*<D*f*:*fiSih*t?&. ffi «> "C H $J ft; f * « Jf* ffi 

» 1 1 B9 (A)(B)(C)«: .^-hyy^^<^^E«- 
y KiOW'fc^t^t-, |B} B (A) I* * ^ »r Ba H "C 5fc 

a86«rWf4«tt»K»^8SO«f/D«5^V«ffl $ 
*tHDfflfr<0E«tt%{iltJ: ^ Kiut^i. rx 

87**-f y^fi-C, ^ * KO*J*ffi***F3fi 
m 35 <OM ft 85 »i« K ^ St 6? #85-C# it L . ft 
lt _ ^ ,u ^ y K80 © R «1 % 9! W 5 X # it U X 
V* 6 c PJ © (B) it -tf- — •» ^ ^ K » © Pfr j£ <0 jfi ^: 
I9f fitt^B^feO-C. — -v^^y K80O$fe«B5 
Kl*&*56!*e*n:*81^ 7^-ttlCE?«S*it^ 
6 . 82 t* BB □ ft* BC S& t?83 CCiiKR^t'hWa. 
85»Xflt»«ffi»ir^ 861* ilffi ft ^ * J> y h t* © * M 

- 20 - 

*> © 0 , «3B^^«ina^, c©»«©fli©* 

««*K«t*ia-C, IK 3 a (A) (B)(0)(D) |». 
jH^^.y k o tt M G9 • »4®ii, XMa^*l^« 

* 5 B I* . $6*kf*©5fcft*WU *6B] (A)(B)(C)(D)(E)(F) 

n-* a, ^ y r <ox.mm- m 7 w (ahbj t* . . * 

m □ © * ^ f*U W 8 0 li , 'Mtfafc!&»f*©«te 
*U IK 9 0(A)(B)l*. WQO^^OSE^W. Kl 0 IH 

itxra □ ©x jbau «n eg (a)(8)(c) it . * - mi- y 

i? 0 4 7 rto- W 1 2S (A)(B) Jt«£*Ott^H 

1 - 

2 56^*^ 

3 «« 'hHQ 

4 m □ ^ sc 0«r 

5 - - > # •¥ V 7 

6 x n a 



-■ 21 - 



—426 



- 22 - 



i*B3BSGl-249768 C7) 




ttR]B8Gl-2497G8(8> 





—428— 



»f5]B3Gl-2497G8 (9) 




